Adipose-Derived VEGF-mTOR Signaling Promotes Endometrial Hyperplasia and Cancer: Implications for Obese Women.
Obesity is responsible for increased morbidity and mortality in endometrial cancer. Despite the positive correlation of body mass index (BMI) or obesity in endometrial carcinogenesis, the contribution of adipose tissue to the pathogenesis of endometrial hyperplasia and cancer is unclear. This study clarifies the role of adipocytes in the pathogenesis of endometrial cancer by demonstrating that adipocyte-conditioned medium (ACM) increases proliferation, migration, and survival of endometrial cancer cells compared with preadipocyte-conditioned medium (PACM). Comparative cytokine array analysis of ACM and PACM reveal upregulation of a group of cytokines belonging to the VEGF signaling pathway in ACM. VEGF protein expression is upregulated in visceral adipose tissue (VAT) in obese patients, which is correlated with increased tumor growth in an in vivo xenograft model. The increased tumor size is mechanistically associated with the activation of the PI3K/AKT/mTOR pathway, a downstream target of VEGF signaling, and its suppression decreased the growth-promoting effects of VAT on endometrial cancer cells. Similar to the human model systems, pathologic changes in endometrial cells in a hyperphagic obese mouse model are associated with increased body weight and hyperactive mTOR signaling. Analysis of human tissue specimens depicts increased in tumor vasculature and VEGF-mTOR activity in obese endometrial cancer patients compared with nonobese patients. Collectively, these results provide evidence that VEGF-mTOR signaling drives endometrial cell growth leading to hyperplasia and cancer.Implications: Adipocyte-derived VEGF-mTOR signaling may be an attractive therapeutic target against endometrial cancer in obese women. Mol Cancer Res; 16(2); 309-21. ©2017 AACR.